Background: The objective is to study the relations between depressive symptoms and
Introduction
For several decades, in search of increased productivity and more competitiveness, companies in the industrialized countries have increased their use of flexible jobs. This type of job includes fixed-term or temporary job contracts, part-time jobs, and hiring self-employed or free-lance workers for specific tasks. Throughout this study, we will refer to these jobs as atypical, in contrast to full-time permanent jobs.
In French private law, fixed-term contracts have a maximum duration of 18 months and must theoretically be used by employers only to replace employees who are absent on leave or to cope with seasonal or occasional constraints. Nonetheless, between 1982 and 2002 , the proportion of these contracts rose from 7% to 14% among women and from 5% to 9% among men [Dares 2005a] . Moreover, among employees with fixed-term contracts, 26% work parttime, while only 16% of people with permanent contracts do so [Dares 2005b] . Several epidemiologic studies have described associations between temporary jobs and health status. In a meta-analysis, Virtanen showed that workers with temporary employment, compared with those with permanent job contracts, appeared to be affected more often by psychological distress, musculoskeletal diseases and workplace accidents [Virtanen et al. 2005a ]. In addition to the job insecurity associated with these contracts, one hypothesis that may explain these associations is that workers with these fixed-term (as well as part-time) contracts may be exposed to more difficult working conditions, in particular, to strong psychosocial constraints [Aronsson et al. 2002; Benach and Muntaner 2007; Kim et al. 2006; Stansfeld 2002; Virtanen et al. 2005b ]. To our knowledgment, few data are thus far available to confirm this hypothesis.
Similarly, there are few epidemiologic studies of the associations between part-time work and health [Artazcoz et al. 2007] and their results are not always consistent [Bardasi and Francesconi 2004; Quinlan et al. 2001] . Several authors suggest that the issues might be better
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understood if part-time work were differentiated according to whether the worker chose to work part-time or was compelled to [Bardasi and Francesconi 2004; Benach et al. 2004; Benavides et al. 2000] . Until now, this distinction has been rare in the epidemiologic literature.
The principal objective of our study is to describe the associations in the French working population between atypical jobs (employment status, part-time work experience) and depressive symptoms, while distinguishing between chosen and involuntary part-time work.
A second stage of this work sought to determine if these associations might be associated with psychosocial or organizational constraints.
Population and methods

Study design
For this study, we used data from the decennial health survey conducted Overall, 77.8% (16,848) households considered for the survey agreed to participate. Usable data came from 20,103 people aged 18 years or older.
Study population inserm-00425485, version 1 -21 Oct 2009
The study population analyzed here was limited to people with jobs at the time of the survey.
Approximately 82% of the eligible subjects in the labor force  11,895 people  completed a usable questionnaire: 6232 men and 5663 women).
Data
Data collection procedures
Data collection lasted for one year. An investigator visited each home three times at onemonth intervals and asked about living conditions, social and demographic status, health status, and drug use. In addition to the face-to-face interviews, self-administered questionnaires collected information about alcohol consumption, smoking, depressive symptoms, and working conditions.
Study data
Depressive symptoms Depressive symptoms were assessed by the validated French version of the CES-D scale (Center for Epidemiological Studies -Depression Scale) [Fuhrer and Rouillon 1989] . It includes 20 items that explore symptoms of depression. These items, with ordinal Likert-type responses, have a value ranging from 0 to 3, from which a score from 0 to 60 can be calculated. People with scores above the threshold recommended in France (greater than 17 for men and 23 for women) were considered to have depressive symptoms.
Atypical jobs
Atypical jobs were defined according to employment status at the time of the survey and by a composite indicator about part-time work. Job status was defined in 4 categories: a temporary job contract (eg with a temporary agency), a fixed-term contract, a permanent job contract, and self-employment; in the multivariate analyses, because there were not enough temporary workers, they were pooled with the subjects with fixed-term contracts in a single category of non-permanent workers.
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Several items about part-time work were collected in the survey: current part-time job, parttime by choice or not, total past duration of part-time work during the entire working life.
Based on these three items, we constructed a composite part-time work experience indicator.
Because men and women were not exposed to part-time work at the same frequency, a more detailed indicator was developed for the women. We considered the following categories:
currently full-time and never worked part-time; currently full-time who has previously worked part-time, currently part-time by choice, and currently part-time involuntarily. Among women we further distinguished between those with past part-time work for up to and including or more than 60 months.
Psychosocial and organizational factors at work -Psychosocial factors Different psychosocial and organization factors were considered in the study: performance pay, possibility of learning at work, variety of work, control over the work process, sufficient resources for performing quality work, sufficient possibility of mutual assistance and cooperation at work, and the need to deal with the public. Time pressure was explored by the following variables: repetitive work with time pressure, frequent need to work fast (tight deadlines), need to do several things simultaneously, frequent interruption while working, and the need to not take one's eyes off one's work.
-Organizational factors
Finally, an indicator of non-standard hours was constructed based on the following working conditions: alternating shift work or a job that often required going to bed after midnight or waking up before 5 in the morning, or not sleeping at night.
Other factors considered in the analysis
Indicators of social situation were considered. Educational level was divided into 3 categories: no diploma, diploma less than high school diploma, diploma equal or greater than high school inserm-00425485, version 1 -21 Oct 2009 diploma. Annual income by household consumption unit was classified according to percentiles (10th and 90th percentiles). Socioeconomic status was assessed as the social category according to the 1994 INSEE socioprofessional nomenclature [Insee 1994 ]. It covered the following groups: farmers, tradespeople and shopkeepers, managers and professionals, intermediate white-collar occupations, office and sales personnel and manual workers; the latter were categorized more precisely as unskilled or skilled. Supplementary health insurance was also considered as a social indicator; in France, except for several particular situations, the entire population has access to social coverage that covers a substantial part of their medical expenses. The other part may be covered by supplementary health insurance, purchased directly by individuals or through the intermediary of their employers. The lack of supplementary insurance is thus an indicator of low income. Finally, the total duration of unemployment was also studied (up to and including 12 months, less than 12 months, never).
Social, demographic, and personal informations included as adjustment variables were age, living with a partner (marital status, legal and otherwise), and having had a major life event before the age of 18 years (parents' death or divorce, poverty, etc.) or during the past year.
Health risk behaviors were assessed by smoking status and excessive alcohol consumption; the latter was assessed by an adaptation of the CAGE questionnaire that, unlike the original version, refers to the previous year [Mayfield et al. 1974] . Because of the possible associations with depressive symptoms, the existence of at least one serious chronic disease was also included in the analyses. Finally, consumption of psychotropic medication the previous day was recorded.
Statistical analysis
All estimates (prevalence, odds ratios, and confidence intervals) and the statistical tests took the sampling plan into account, which makes it possible to extrapolate the results to the entire
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working population in France. The actual numbers presented, on the other hand, are those of the sample. The analyses were conducted separately for men and women. The crude associations between the prevalence of depressive symptoms and each of the independent variables were assessed by Chi-square tests.
The question of whether depressive symptoms were associated with atypical jobs after consideration of social and demographic factors was approached in two stages:
-In view of the number of variables studied and of their correlations, in a first stage we conducted logistic regression by groups of variables: depressive symptoms and demographic variables, health variables, social variables, and finally atypical jobs.
These made it possible to study the changes in the odds ratios and confidence intervals after adding and withdrawing variables belonging to the same group.
-In a second stage the variables associated with depressive symptoms at a p value of 10% during the preceding stage were included in the same model. Backward stepwise logistic regressions were performed and the variables of interest (employment status, part-time experience) as well as the variables associated with depressive symptoms at a threshold of 5% were included in the final model.
To determine if the associations between depressive symptoms and atypical jobs were linked to psychosocially difficult working conditions, we introduced the working conditions related to psychosocial and organizational factors and non-standard hours into the final model.
The goodness of fit of the models was assessed by a Hosmer-Lemeshow test.
The analyses were performed with the SVY commands of STATA software [StataCorp 2006] .
Results
Population description
The study population (n=11,895) was 55% men and 45% women. For both sexes, 75% of those with jobs had permanent job contracts. Short-term contracts (temporary and fixed-term)
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were more frequent among women (12.2%) than men (9.6%). Lifetime, women had part-time jobs more often than men. Finally, approximately one third of the subjects had been unemployed at some point during their career (Table I ).
The prevalence of depressive symptoms was 11.2% and did not differ by sex. Women with fixed-term contracts were more likely to have such symptoms than women with permanent job contracts (Table II) 
Depressive symptoms and atypical jobs
In the multivariate analyses (Table IV , model 1), we observed for women a gradient in the association between depressive symptoms and involuntary part-time work; those with involuntary part-time work or who had worked part-time for more than 60 months had the highest prevalence of depressive symptoms (OR=2.23 95% CI (1.28-3.90)). Compared with men who had never worked part-time, men working full time at the time of the survey who had ever worked part-time were also likely to have depressive symptoms (OR=1.35 95% CI (1.02-1.80)). (Table III , model 1) There was no significant association between depressive symptoms and involuntary part-time work in men, probably due to a lack of statistical power.
Finally, among women, we observed no difference in depressive symptoms between those who worked part-time by choice and those who had never worked part-time; among men, the risks seem lower for those who chose a part-time job, but the diminution is not significant, perhaps because of the small number of men in this situation.
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Compared with women with permanent job contracts, women with fixed-term contracts had depressive symptoms more often (OR=1.47 95% CI (1.04-2.09)) and self-employed women less often (OR=0.45 95% CI (0.23-0.88)).
For both sexes, we found a gradient in the association between depressive symptoms and educational level, with those with no diploma most affected. Of the socioeconomic variables, income and INSEE occupational category (least contributory) were not present in the final model. Men without supplementary health insurance were affected by depressive symptoms at the highest rate.
Other variables strongly related to depressive symptoms, regardless of sex, were consumption of psychotropic drugs, excessive consumption of alcohol, not living with a partner, and a major life event, either before the age of 18 or during the past year.
Depressive symptoms and atypical jobs after consideration of psychosocial and organizational factors at work
After adjustment for psychosocial and organizational factors, the associations between indicators of atypical jobs (part-time experience regardless of sex, employment status in women) and depressive symptoms persisted (table III, model 2 -table IV , model 2). We note nonetheless that working conditions attenuated the association between part-time work experience and depressive symptoms in women.
Discussion
Women have atypical jobs, specifically fixed-term contracts and part-time work, more often than men. This study shows associations between symptoms of depression and several indicators of atypical jobs. Regardless of sex, involuntary part-time work was associated with an increased frequency of depressive symptoms, while part-time work by choice was not.
Moreover, fixed-term contracts were associated with depressive symptoms only in women.
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All of these associations persisted after adjustment for psychosocial and organizational factors.
Strengths and limitations
The principal strength of our study is its use of several detailed indicators for defining atypical jobs: employment status including self-employed workers and workers with fixed-term contracts, as well as any lifetime part-time work and especially the choice for current parttime work. These results confirm the importance of this distinction, as some authors had suggested [Bardasi and Francesconi 2004; Benach et al. 2004; Benavides et al. 2000] . A second advantage is the consideration of factors associated with atypical jobs, especially working conditions, but also socioeconomic indicators such as income, INSEE occupational category (which indicates whether a job is manual labor or not), and supplementary health insurance coverage [Aronsson et al. 2002; Artazcoz et al. 2005; Artazcoz et al. 2007; Benach and Muntaner 2007; Fryers et al. 2003; Stansfeld et al. 1998 ]. We were thus able to explore the hypothesis that the associations observed between atypical jobs and depressive symptoms might be linked to especially difficult working conditions or to very marked social precarity.
Finally, the survey design allows the extrapolation of our results to the entire French working population.
The major limitation of our study is its cross-sectional character, which makes it difficult to interpret the associations observed, especially because we cannot rule out the possibility that some people had atypical jobs because of their poor health status [Virtanen et al. 2002] .
Moreover, because this was a self-reported survey, a bias due to health status may exist. This concerns principally the health data because the indicators of atypical jobs are factual. It is unusual to observe a similar prevalence of depressive symptoms in men and women [Cho et al. 1998; Plaisier et al. 2007; Rugulies et al. 2006; Stansfeld and Candy 2006] We nonetheless chose to present our results with the recommended French cutoff points.
As a psychological scale, the CES-D has been criticized for its potential lack of specificity; it is important to note that it is not a diagnostic tool, only symptoms are assessed [Lovell 2000 ].
Moreover, some CES-D questions are associated with the subjects' social and occupational situation (for example, "do you have confidence in the future?"), which may tend to overestimate the prevalence of depression in insecure or precarious populations [Lovell 2000 ]. Finally, despite a large sample size, the analyses sometimes lack statistical power, as, for example, in studying part-time work in men or for distinguishing, as Bardasi does, very short-term jobs (seasonal work) [Bardasi and Francesconi 2004] .
Comparison of the results with the international literature
The comparison of these results with those reported in the international literature is not simple, for two primary reasons. First, the definitions of atypical jobs may vary between countries. For example, in Korea, Kim defined a "standard" job as a full-time job lasting at least 3 months [Kim et al. 2006; Kim et al. 2008b] , which is rather different from our definition of a typical job in France (permanent job contracts for full-time work). Moreover, the financial and social consequences of atypical jobs also differ according to country. In southern European countries such as France or Italy, social protection for employees with a fixed-term contract and/or part-time work is not as good as for full-time permanent employees (e.g., access to complementary health insurance is more difficult, and unemployment benefits are lower than their last salary). Atypical jobs are more frequent in other countries, Denmark for example, but continuity of income is also ensured in the case of a period of unemployment inserm-00425485, version 1 -21 Oct 2009 [Cnis 2008 ]. Moreover, part-time work is generally more frequent in the countries of northern than southern Europe and women's part-time jobs are less likely to correspond to particular types of jobs [Cnis 2008] . A second difficulty in comparing our results with those of other international studies is due to the different tools used to measure mental health; they vary from a single question [Aronsson et al. 2002; Benach et al. 2004; Kim et al. 2006 ] to scales such as the GHQ [Artazcoz et al. 2005; Bardasi and Francesconi 2004] . Some points can nonetheless be discussed.
Our study shows an association between depressive symptoms and fixed-term jobs but only in women (interaction between sex and employment status statistically significant -result not shown). Few studies on health and atypical jobs present their results by sex; instead, most simply adjust for sex [Menendez et al. 2006] . Accordingly, the recent meta-analysis by Virtanen showed a significant association between temporary jobs (fixed-term contracts and temporary agency jobs) and depressive symptoms but without distinguishing the effect of gender [Virtanen et al. 2005a ]. Nonetheless, among the studies conducted separately according to sex, several report these associations only among women [Kim et al. 2006; Kim et al. 2008a; Virtanen et al. 2002] .
Several types of explanations are advanced. First, within the general category of atypical jobs, types of jobs differ according to sex [Kim et al. 2008a; Menendez et al. 2006; O'campo et al. 2004 ]. Segregation of the labor market may thus lead women more often than men towards those atypical jobs with the worst working conditions [Artazcoz et al. 2007; Menendez et al. 2006 ]. Menendez also reports that fixed-term contracts are often shorter for women than men. This is also the case in France [Bunel 2007 ]. . At the opposite, men have longer fixed-term contracts than women; furthermore, we hypothesize that men could be less invested emotionally than women in their job when this one is a fixed-term contract. In our study, working conditions were also worse for the women; those with fixed-term contracts were
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affected by numerous psychosocial constraints more frequently than either men with fixed term contracts or women with permanent job contracts (results not presented). Women are less represented by trade unions, which may thus make less of an effort to improve their working conditions [Menendez et al. 2006 ]. Aronsson conducted a representative crosssectional survey of Swedish workers that did not differentiate men and women but did distinguish between several forms of temporary jobs (replacements, seasonal job, temporary job on a specific project). He found that those most affected by mental health problems were those with fixed-term contracts hired to replace an absent employee or to deal with urgent work, and that mainly women are hired for these types of fixed-term contracts. He supposes that these jobs are associated with poorer working conditions (less involvement in the company, less training, stronger psychosocial constraints) and that this could affect the wellbeing of the workers [Aronsson et al. 2002] . Kim, like other authors, also offers as an explanation the fact that women must not only do their job but also manage their family life, to a greater degree than men [Artazcoz et al. 2007; Kim et al. 2006; Menendez et al. 2006] . In France fixed-term contracts engender uncertainty about income; the combination of managing family life and uncertainties about one's job and the problems the job can cause may well be factors related to poorer mental health among women. Finally, in France, numerous forms of atypical jobs have as a point in common their poorer access to occupational medicine, the principal aim of which is individual prevention of occupational risks [Davezies 1999 ].
Women, who often have temporary jobs of very short duration, may suffer more than men from this lack of access to occupational medicine We found, for both sexes, an association between depressive symptoms and both involuntary current part-time work and past part-time work (association not significant among men, probably because of lack of power). Consideration of part-time work is rare in studies of the associations between mental health and atypical jobs. The few existing studies tend to
conclude that there are no associations [Aronsson et al. 2002; Bardasi and Francesconi 2004; Benach et al. 2004] . Nonetheless, these studies do not distinguish part-time work chosen from that which is involuntary, and their authors agree that this is a limitation. To our knowledge, the experience of part-time work, including the aspects of choice and duration, has never been explored. Our results clearly show very different odds ratio according to whether the part-time work is or is not by choice, and this finding is true for both sexes. Parttime jobs in France are very disparate. The industries that use part-time workers most often are the individual service sector, health and social services, education, construction, and sales.
The leading reason for working part-time is the inability to find a full-time job; this is therefore involuntary part-time work. Other reasons are a simultaneous training program for men and family reasons for women; both are more likely to explain part-time work by choice
The statistics department of the ministry of labor (DARES) constructed a classification of part-time jobs that demonstrated the great diversity of this type of work (for example, parttime jobs by choice with permanent job contracts and regular hours or employees working part-time providing individual services less than 20 hours a week with irregular hours). This heterogeneity in part-time jobs leads to differences in income and work constraints, probably the same differences seen in the distinction between involuntary and chosen part-time work in terms of their associations with depressive symptoms. It is difficult to extend this interpretation further. We note nonetheless  and we will return to this later  that the association between involuntary part-time work and depressive symptoms persists after adjustment for working conditions. Few studies have looked at this topic for self-employed workers. In our study, self-employed women had a prevalence of deprive symptoms one half that of women with fixed-term jobs.
This result is not found in men. These results can be compared only imperfectly with the
European survey by Benach et al, which did not measure depressive symptoms but rather fatigue and stress at work [Benach et al. 2004] . According to this survey, self-employed workers of both sexes reported more general fatigue than workers with permanent job contracts. Our results in men, although not significant, point in this direction. For the results about women, we can hypothesize that, taking into account the problems related to income uncertainty and the self-employment taxes that these independent jobs entail, women who choose this type of activity have a particular psychological profile, while this may be less the case for men. Moreover, there were fewer than 100 women within each subcategory, and that may also affect the validity of the estimate.
For neither fixed-term contracts nor part-time work do our results suggest that the associations between depressive symptoms and atypical jobs might be explained by worse working conditions. That is, these associations persist after adjustment for some psychosocial constraints of work. The same is true for the social indicators such as income, social category, and supplementary health insurance. The psychosocial constraints explored here are obviously not exhaustive. They are for the most part proxies for dimensions explored by Karasek's model [Karasek 1979] . It is probable that other psychosocial factors at work, not explored here, such as inadequate recognition of efforts in these types of jobs, or global dissatisfaction with the tasks accomplished or even problems of professional ethics, play a role in these complex processes.
Conclusion
This study shows not only that atypical jobs are associated with depressive symptoms but also that they differ in men and women according to specific job status. These results are original 
